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ARMY SERVICE FORCES
THE ENGINEER BOARD
FORT BELVOIR, VIRGINIA

FILE NO.

Subject: Transmittal of Engineer Board Report 901, Interim Report on
Development and Testing of the Twin-Screw Utility Power Boat

Tos Chief of Engineers, U. S, Army
Attention: Equipment Develomment Brauch
Engineering and Development Division

l, Trensmitted herewith is Engineer Board "Report 901, Interim
Report on Development and Testing of the Twin-Screw Utility Power Boat,"
dated 26 December 1944, which was prepared by the Technical Staff and
has been considered by the members of the Board,

2, This report covers the development of a power boat of sufficient
capacity to Landle in fast currents rafts of 25-ton ponton, steel treadway,
and Division-Army bridge equipage.

3. The Engineer Board concurs in the recommendations of the report,
which are as followss

a. That the Twin-Screw Utility Power Boat, as described in
Corps of Engineers Tentative Specification EBP No., 441Q, dated 29 June

1944, be acopted us a required type, development type, limited procure-
ment type.

b. That investigation of methods of transporting the boat,
as well as waye of reducing its weight, be continued.

For the Board:

Loy ScBoly
John W, N, Schulz,

Brigedier General, U, S. Army,
President,

1 Incl. (in dug.)
Repcrt as above
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: Report 901
'n INTERIM REPOR
W e s
DEVELOPMENT AND TESTING OF THE TWIN~SCREW UTILITY POWER BQAT
Project = BR 290=A

m 26 December 1944

\ Submitted to

A THE ENGINEER BOARD

Fort Belvoir, Virginia
and/or

The Chief of Engineers

Us Se Army

:

Washington, De Ce

FOR OFFICIAL ACTION

by

Carl H, Clement, Jr.,
Min jor, Corps of Engineers,
Technical Division IV,

and

Joseph He Sonntag,
Captain, Corps of Engineers,
Acting Chief, Floating Equipage Branch,
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This dooument contains information affecting the NS |
national defecnse of the United States within the meaning S
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of the Esvionage act, 50 UeSoCe, 31 and 32, as amendede PO
Its transmission or the revelation of its contents in any
manner te an unauthorized person is prohibited by law,
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SYLLABUS

This report covers the development of a power boat with
sufficient capacity to handle rafts of 25~tom ponton, steel treade
way, and Division-Army bridge equipage in fast currents,

The three boats tosted were of similar design, the prin-
cipal difference being in the size and type of power plant used,
Each succeeding boat was constructed after engineering tests had
been conducted on the preceding model. Modifications in the deck
arrangement and equipment were made as a progressive development
in the three boats. Some engineering tests were conducted at
Fort Belvoir, Virginia, but the majority were conducted by the
Engineer Board Yuma Test Branch on the Colorado River ir the
vieinity of Imperial Dam, Arizona.

The report finds that the Model T3 twinescrew utility
power boat is the most satisfactory boat for the purpose intended,
end that it substantially meets the military characteristicse
However, an entirely satisfactory method of transporting the boat

has not been founde Studies are being made of ways to reduce the x
weight of the boat, iy
The report recomends thats

ae The twinescraw utility power boat, as desoribed in i ) ]

Corps of Engineers Tentative Specification EBP Nos 441C, dated -
29 June 1944 be adopted as a required type, development type, ]
limited procurement types A
OO

be Investigation of methods of transporting the boat, e el

as well as of ways of reducing its weight, be continued. » [
o 1
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RESIRLOTRD

INTERIM REPCRT ON

DEVELOPME..T AND TESTING OF

THE TWIN~SCREW UTILITY POWER BOAT

I. SCOPE OF REPORT

le Scopee This report covers the development and testing
of a power boat capable of propelling rafts constructed of standa.d
ponton equipment and loaded with medium or heavy tanks at speeds
- of six mileg per hour or more, The work was accomplished during
ﬁ the period 9 March 1943 to September 1944,

]

II. AUTHORITY

2 Authorittz. The authority for the engineering tests is
oontained t ollewing listed communications, copies of which

are inocluded in Appendix A, »

»
e r
oJe !
l‘l
[ FROGN R

ae 3rd indorsement dated 9 March 1943 from the Chief
of Engineers to the Engineer Boarde The military charaoteristios
a8 approved in this indorsement cover the Twine-Sorew Utility Power
Boate There were no approved characteristics for Sub=Project BR
290 A during the period when the present standard utility power

boat was developed,

A R
.. . et e . -'
% Nt e T e
et e
o frete te te e e
. "'l-l:.‘.'.'."- (R

by Letter dated 18 March 1943 from the Chief of Engi-
neers to the Engineer Board, Subjects Power Boat,

A

l"l‘l.-lo.l'
RN

.
. S
b

cp Letter from the Chief of Engineers to the Engineer
Board, dated 10 May 1943, Subjects "Reduction of Development
Program,"

0 %o
P
o .
[l 1] v 1] [
. e
IR

de Let*er dated 4 October 1943 from the Chief of Enpie
neers te ‘he Engineer Board, Subject: Work Order Noe DBR 3041,
150 HP TwineSorew Utility Power Boat,

1
. o
* .A‘l [)
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I1I1, PREVIOUS INVESTIGATION

3¢ Studies at Fort Belvoir, Studies in the use of power .
boats with bridge equipment were started in October 1940 at Fort »

'
[

i
=
in
1
I
t—
o
]
1]
o
P




Belvoir, Virginia, During the period from October 1940 to June
1941, a series of small boats were designed and tested for use
with the 2b~ton ponton equipagee These studies, covered in the
Engineer Board Report 622, Use of Outboard Motors and Motor Boats
with 23=Ton Ponton Bridge, dated 28 May 1941, resulted in the
standardization of the E;ntty power boat (Fize 1) and in the is-
suance of this boat on the besis of ane per bridge set to the Heavy
Ponton Battalion and later to the Light Ponton Companies,

4¢ Raft Tests at Yuma, When it was found necessary to test
bridges and rafts to determine their ultimate ocapacity in various
ourrents, the standard utility pewer boat was also reinvestigated,
b Dwring the period from November 1942 to June 1943, tests made on
v the Colorade River, in owrrents up to 6§ mph indicated that the
. standard utility power boat lacked suffioient pushing and steering
power to handle rafts loaded with the medium tank,

IV. PRESENT INVESTIGATION

5p Need for mﬁeer-mmrod Boat, Because the standard 52ehp
utility power boat lacked suffiocient power to push and handle rafts
loaded with medium tanks and similar heavy loads, the Engineer
Board was directed to develop a boat of 100 to 160 hp to handle

the heavier loads,

Ge Proliminag Studies,

ae¢ Power Plants. Studies of possible power plants for
the new boat were conoentrated on two typess e single gasoline
engine of approximately 100 to 1560 hp coupled to two propellers,
"_~:.' and two gasoline engines of lesser horsepower coupled to individual
.7 propellers and operating completely independent ef each other,
22 Eagh had favorable features, the principel ones being that single=
= engine operation would permit simpler operatiom of the boat and
F dualeenrine operation would permit greater safety because, in the
event of failure of one engine, the second could still operate the
. boat at reduced speeds Consideration of single=engine power plants
. for the power roat was eventually abandoned when it became apparent
i that time woulu not permit the necessary engineering and development

g worke A lycoming Model 0-435T tank engine had been oonsidered in
— conjunction with a Ronning transmission to drive the two propellers
o for this installation. Data on foreign power bosts, in partiocular

the British Mk III and the German motor beat, were obtained and
. studied with regard to available power, thrust characteristies,
o end size of boaty These boats are described in more detail in

L’. paragraph 23,
be Engines for Power Plantse The military characteris=

tics for the pewer boat required the power plant to be a standard
engine,

wle
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-’ (1) The guly standard army marine engines available o

i in the 50 te 150«hp field at the time the investigation was S

:-.Z initiated weres T

& (s) @hrysler Reyal Marine Engine, 145 hp at Z'-Z._'w:

: 3200 rpm, - Zashl

~ ° .
(b) Oray Model 462, 57 hp at 3000 rpm (the RIRSE

standard utility power boat engine),
() Chrysler Ace, 86 hp at 2800 rpme

g -.'1:’1.‘.!. 'Q' - T E

(2) In addi’ion to the above, the following standard
truck and stationary angines were also available in required

power ranges

(a) Chrysler T116, 91 hp at 3200 rpm (the ]
standard 3/4~tom Dodge truck engine)e ® ;

(b) Continental F226, 82 hp at 3200 rpmne K

(o) Willys 1/4 ton truck engine, 41 hp at oo
25600 rpme L 1

(d) General Motors 2i-ton truck engine, 89 hp
at 2400 r'pme

All of the above engines are water=cooled engines.

(8) Some eonsideration was also given to the fole . ’
lowing two aire-cooled airoraft enginess :

w__.
_a

(a) Lyooming O=145-B3, 66 hp at 26560 rpme

F (b) Continental A65, 65 hp at 2300 rpme

L\‘ Te cenvert either truck or airoraft engines to marine engines re-
3 quires the installation of reversing gears with clutchess In ade
' dition, suitable water pumps or airecirculating fans are requireds
Actual installations in the test boats are described in paragraph 7.

( 7¢ Pilot Models, T7Three pilot model boats, Tl, T2, and T3 »
\d

(Fige 2), were constructed in sequence by the C. Ve Hill Company
during the period September 1943 to April 1944,

ae Power Plants, Power plants were chosen for each
installation on the basis of availability and maximum interehangee
3 ability ef parts with standard engines, The models were modified s
progressively, with changes being based on weaknesses developed
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during tests, Comparative details of the pilot models and their
power plants are given in Table 1 (Fige 3)3 Table 2 (Fige 4); and
Table 3 (Fige 5). A colum is also shown for the modified model
T3 bO&t.

(1) Model Tl. Th~ power plant for this installaution
was two Chrysler Mi4 engines, The }Ml4 is adapted frem the
standard 3/4-ton Dodge truck engine (model Chrysier T116) by
the addition of a fluid coupling and marine reverse gear, This
particular power plant was shosen because the available horse-
pover (91 hp at 2200 rpm) was satisfactory, and it appeured
that the installation would provide the maximum interchange=
ability of partse

(2) Model T2, The power plant in this installation
was two non-standard Gray enpgines, MNodel 6-121, These were
chosen becuuse the engine contained seven main bearings and
had a displacement of 330 cubic inoches as compared to a maxi=-
mun of four main bearings with 324 ocubiec inches displacement
for the Chrysler Royel Marine engine, which was the only stane-
dard engine available at the same horsepower. The increase in
pover over the Tl installation was considerable, 124 hp as come
pared with 91 hp at 3200 rpm for each enginee This inocrease
in power was incorporated into the T2 power plant to investi=
gate possidble advantages resulting from a higherepowered boate

(3) Model T3. The experience gained from tests of
the power plants In the Tl and T2 boats was utilized in the
selection of the power plant for the T3 boate This power plant,
two Gray Model 6-77 engines, was the marine conversion of the
standard Continental lodel F226 engine, and developed 82 hp at
3200 rpme

be Hulle The hull desifn of all three models was basi=
cally the same. All were constructed of wood and plywoode The
difference was largely in the arrangement of the decke

8¢ Outline of Testss The Tl, T2, and T3 boa.s were tested
at the Yuma Test Branch, and the T2 and T3 boats were also tested
at the Engineer Board, Tests were made as followss

Re Individual Boats,

(1) Towing power
(2) Torque for turning

(3) Maneuverability
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FIG. 1. COMPARISCON OF UTILITY PO"LR BOATS, Note
difference in size and design of present standard
utility power boat (left) and the new twin-screw L J
utility power boat, T3, (right).
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‘o FIG. 2. COMPARISON OF DECK ARRANGXMENTS OF PILOT MODEL o
TWIN-SCREY. UTILITY POVER BOATS. Left to right: T3, _
T2, and TJ, Sty

s

- =5a SOISICIET IS
-- -“ - .‘t.
- ]
= g oo g
- .\w‘ n.-.--.‘
h' “.' “-_'.o‘

5 I R P

-




- e
"SLYOE WZiOd 4THOS-NMIML ‘SOILSIWALOVHVHD O NOSINVIMOOD °T TIGVI °€ °CId A.” o
*BUFSWO YOOUD JO 9s®Q 0% 48/G G SPPR STQEUDR}LD ST YTy eewy Jupysnd ayg " @
*8uTyS®O HOOUD JO eETy JOJ 48/G puw TreI Jodunq JI0J 4§7 DDV # |
*90UVIATO] TTVISA0 UMATXON w+w
o )
T%2 00T T%3 001 193 001 Te4 20T {a108wdR) Ty E
£81 61 gee 22z |o13%Y q3dusT quswadwrdstyg .
QT 005$ QT 005S at 00$9 At 0089 §9TJ0SS300® A
anoyyTM quamedsrdsTg N
13 bs 60°y 13 be 60°Y 13 bs 2°2 1J bs z6°z wey Ieppny g
‘ur 8/¢€ 1 ‘Ut 8/€ T ‘utr 8/¢ T ‘ur 8/€ 1 (weTq) 82TS 3J%YS = X
*uy LT *IY LT ‘ut 2z ‘ut vz Uo9td 2 3
‘uy 92 ‘ut 9z ‘uy 82 ‘ut 82 Ja38Wdyy T )
teqe(q JorT~adosg ' ) ,
¥ )
791 91 872 [4:1 Jamodasdoq T830] b e
‘uy 1€ ‘uy T€ ‘uy 119 ‘uy 19 1Y 1J8ag R
‘Ut 184 ‘uy T ‘ut A ‘ut rA3 pIeagdd 1Jeaq .
WP Z/TT WE | WT Y16 W | UTv/T16 33z |"WTv/16 W2 1JY yadaq )
‘CF /TO0 WY | UF8/T9 W€ |*Urg/Tg J€ |*Urg/T9 1I¢€ preasod yydag .
‘ur /€6 YT |Urg/T9 W |Urg/T9 W |°WrelT9 e sdryspruy yideg ]
UE V/ET W8 | W T TUAL | *UTg/TITWL | *ur 2/T IT »3 & pepTnoN weeq o )
‘uy 8 W8 | ur S I8 | °ur S 338 |°ur ¢ I3 WaIIXT Wedd w+ -
‘ur 2/T 6 3F €zZ| *uy S A sl Ut 7/T19 I <z Uy ¥/T OT I €2 eutTIejuM peo] yjiue] Lof
‘ur 8/1 3F 92| “UT ¥/€ OT W SZ| “ur ¥/€ OT 3F SZ| *UT 7/€ CT 43 $2 eou; Jurysnd - @
U3TA TTRI3A0 Yj2us] -
‘ar /€ T 2F G2 °uy 0 3 92| ‘ur 0 AJ 62| ‘ur 0 3F 62| (papTomM) TT®IsAD Y fue] = 5
- @
€-1 T9PON PeTJTPON £-1 TopoN 2=l Tepon T-1 TapPoN 919SsTI9708IBY) r |
8073sTI9308I9Y) JO uostaeduo) ' ®

.
A

S e e I
e o P PN Tl S P
VP E (SRR

LVOd ¥ANDd KIITILO «FYOS-HI:AL




UL T I AN

v -
=iy

i SCREW TWIN SCREW
U'I‘Il.'l1\'vY|N POWER BOAT UTILITY POWER BOAT

l | MODEL T-I MODEL T-2

A\, 55% STEERING
- 3.8% CRANE EQUIP

4.2 4%06CK FITTINGS
.. 3% courment

TWIN SCREW
UTILITY POWER BOAT UTILITY POWER BOAT

MODEL T-3

o
A a,___‘\-.-,%\\{\f\r;m :2.8% DECK FITTINGS “\"\ >
N\ : zg;%;& 34% CRANE EQUIP ;
", . & X \\ v, - :
N \ c.cx STEERING L. 4.4 EQUPMENT e
. o e

X

FIG. 4. TABLE 2, WEIGHT DISTRIBUTION DATA.
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PILOT MCDEL PORER BOATS

ENGINE CHARACTERISTICS

5 _ Model T-3 and ’
Characteristic Model T-1 Model T-2 Modified Model T-3 :{-__
Make and model Chrysler M-l | Gray Gray : .
Model 6-121 Model 6-77 pe)
Horsepower 91 124 82 ’
RPM 3200 3200 3200
Teight, including
reverse and reduction
gear 990 1b 1140 1b 715 1b
Reduction ratio 3.46:1 3:1 3:1 ]
Number of cylinders 6 6 6 ;
Bore 3-3/8 in, 4 in, 3-5/16 in. ’ |
Stroke 4=3/8 in.  |4-3/8 1in, 4-3/8 1in. fa
Piston displacement 230,2 cu in. | 330 cu in, 226 cu in, _'.-‘_:'
Total weight, pro- i y
pulsion mechinery 2,100 1b 2,480 1b 1,530 1b OISR
Thrust both engines, ';:E::j::::-::
zero speed 3,600 1b 5,000 1b 4,000 1b AR
. PP
b
o
FIG, 5. TABLE 3, ENGINE CHARACTERISTICS. 4}
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(4) Fuel consumption

(5) Suitability of power plant
(6) Speed

(7) Beachin;

(8) Transportability

(9) Accessory equipment

be R&ftins.
(1) Capacity and rafting speeds with various rafts

KA~ M

(2) Endurance test over continuous period (28 hours
minimum) pushing loaded S«=boat raft ° J

13
,L..-.,"

B¢ Test Data,

a. Towing Power, Speeds, and Raft Capacities,s Com=
parative test data on towing power, speed, rafting capacities and
rafting speeds of the three models and the standard 52-hp utility "
power boat are contained in Table 4 (Fige 6)s The 90=hp utility S
power boat, for which data is inocluded in the chart, was an earlier
attempt to use the Chrysler iil4 enzine in the single-screw utility LT

power boate s

be Maneuverabilitye All three boats maneuvered well,
although the T2 boat with its extra power required more skillful
handling, Results of the maneuverability tests are shown in Table

6, (Fige 7)e T

A .« 4
10, v e .

. 2 ’ . - L 2 “
e Radiactonin safal A et -

6e Beachinge All boats were able to withstand both S
beaching and backing off a beach under their own power. (See Fige 8) »

>
PR
P PG Y

PN

de Accessory Equipment., Much of the equipment, such as e
i deck fittings, was designed specifiocally for use on this type boat,
} liost noteworthy of the deci: fittings were the roller bow chook and

u'. haul taclles for the tightening of steering lines, located on the

< aft decke A hoavy towing bitt was provided at the aft end of the [ ]
! cockpite A orane arrangement (Fige 9) was also found of considerable '
value in the hoisting of anchors, raising of sterns of other boats

for propeller maintenance, and as assistance for lifting in warious

salvage operationss Also included in the equipment are life pre~

servers, tow lines, boat hooks, bilge pumps, and running lizhtse

The boat is provided with adequate lifting eyes fore and eft for L J
handling with a crane, These fittings are substentially anchored
to the keel of the boate The pushing knee, Fige 19, also proved A
saticfactory as a means of propelling rafts. el

.
Lol

e Te e
P

-

Cadd

o
et e
o a2l x

ot

4

.
o e
Ot
o e
D

T P Wit !

3
?
B J




x

o i

% rwv‘ -
', ..-l [ . .

i

ee Rafting Tests. Results of rafting tests are shown
in Table 4 (Fig. 6)s Various pictures of the rafting tests are

shown in Figs. 10 to 13,

fo Endurance Test. An endurance test was made with the
T3 power boat pushing four 2b-ton pontons, in the form of two 2-boat
rafts loaded to 43 tons displacement, up the Colorado River from
Imperial Dam to the Palo Verde test site and return, a total distance
of approximately 130 miles, The uperiver trip required 33 hours 16
minutes operating time and the return trip required 7 hours 32 mine
utess, The maximum propelling speed was 6el mphe The average up=
river speed was 2 mph against currents averaging 3 to 6 mphe One
quart of oil was added and 387 gallons of gasoline were used on the
tripe The T3 power boat, with the addition of some slight modifie
cations found necessary as a result of the tests, was determined to
be satisfactory for an operation as desoribed above,

ge Transportation. Both the T2 and T3 boats were trans-
ported on the 2f=ton pole=type utility trailer (Fige 14) towed by a
24=ton 6 x 6 prime mover, Trailer capacity, however, wus exceeded
and there was a possibility of damaging axles in cross-country transe
portatione The high center of giavity of the load was also detrie
mental to oross-country travel, Because of the weight of the boat,
a orane was required to load the boat on the trailers An 8«ton flat
bed, machinery-type trailer (Fige 15) equipped with a shipping skid
was also used to transport the boats This method was satisfactory
for on=road transportation but not satisfaotory for cross-country
operations,

10¢ Results of Tests, Tests of the three models of boats ine
dicated that all three had sufficient pulling power to handle the sl s
standard rafts, up to and inocluding the five=float 25-ton ponton ool o0
raft with a 46=ton medium tank cargo, at speeds of 6 mph or mores
Therefore, it became a matter of determining which of the three s
boats was best equipped for rafting operation and which had the
most satisfactory power plant from the point of view of continued »
operation, fuel consumption and availability of spare parts for i
maintenance, Teble 4 (Fige 6) shows the results in chart forme In LRt
addition, the results are further summrized as follows: e e

. .
. . .
il b die N

e Model T-l. The Model Tel boat was found to have
suffiocient pulling power to handle the various rafts in ourrents
up to five miles per houre During the conduct of the tests with
this boat, a number of mechanical deficiencies were uncovered.
These includeds

'®
- J“_LlJ‘l" .

(1) Failure of the steering gear system, when heavily
loaded and with both engines in reverse.

e

(2) Inconvenient location of the reverse cear levers,

~10- o
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DATA ON MANEUVERABILITY CF
TWIN-SCREW UTILITY POWER BOATS

No. Description of Test ' Tl T2 T3

1l | One engine full ahead, one full astern,
rudders straight, minimm turning radius 20 ft 20 ft 18 ft

2 | Same as 1, using rudders to aid turning, .
minimum turning radius 15 ft 15 £t

5 3 | Both engines full ahead, rudder hard over,
turning radius:
Starboard 65 ft 30 ft 25 ft
Port 50 ft 30 ft 30 ft

4 | Both engines full astern, rudders hard
over, minimum turning radius, )
Starboard 30 £t 25 ft
Port 30 ft 25 ft
5 | One engine full ahead, other stopped, i
minimum turning radius: :
Rudders straight 100 £t 125 £t | 80 ft
Rudders hard over 35 £t i 30 ft 25 £t

6 | Starboard engine full astern, other
stopped, minimum turning radius L15 ft 20 ft

FIG., 7. TABLE 5. MANEUVZRABILITY OF TVIN-SCREW UTILITY POWER BOATS.

........
. o e e
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FIG. 8. BEACHING TWIN-SCREW UTILITY POVER BOATS IS NO
PROBLEM, Ample protection is provided for propellers
and rudder, The boat is easily retracted under its
own power, as long as propellers are in the water,

—— T
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FIG. 9. CRANE EQUIPMENT FOR TWIN-SCREY UiILITY POWER
BOATS. Rigged over the stern of the model Tl boat
(above), the crane is lifting 1700 pounds, It can be
used over either bow or stern,
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FIG, 10, TWIN-SCREW UTILITY POWER BOAT, T3, PROPELLING
A 4-BOAT WHOLE PONTON DIVISION RAFT, Maximum speed of
raft, loaded with model T™O motor gun carriage, is 6.5
miles per hour,

FIG, 11, TWIN-SCREW UTILITY POFER BOAT, T3, PUSHING
A 4-BOAT WHOLE PONTON DIVISION RAFT, Speed of raft,
loaded with an 18-ton light tank, is 6.5 miles per
hour.
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FIG, 12, THE TWIN-SCREW UTILITY POWER BOAT, T3, HAS
POWER TO HANDLE THE 4-BOAT STEEL TREADWAY FERRY WITH
A MEDIUM TANK LOAD AT A SPEED OF 6.1 MILES PER HOUR.

FIG, 13. TWIN-SCREW UTILITY POFER BOAT, T3, IN
POSITION AT START OF RAFTING OPERATION ¥ ITi FORWARD
PUSHING KNEES CONTACTING BALK OF NEV ARMY BRIDGE
RAFT, Steering lines are tightened by haul tackles
from the stern.,
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FIG, L. 2%-TON POLE TYPE TRAILER USED IN TRANSPORTING
TWIN-SCREW UTILITY PORER BOAT, T-3. Two bolsters at

center provide primary support. Forward pad on pole
prevents shifting of hull,

FIG, 15. 8-TON FLAT BED MACHINERY TRAILER USED TO
TRANSPORT TWIN-SCRE¥ UTILITY POWER BOAT, T-3.
Wooden shipping skid supports the boat,




(3) Difficulty in proper adjustment of the reverse °
elutches, '

(4) Inoconvenient location of the instrument panels.

(6) Poor throttle oontrol,

[ )
(6) Engine treudle in the form of sticking valves, :
(7) Inaccessibility of the outboard side of both
engines for adjustment and repair.
(8) Insufficient cockpit space to permit freedom o
of movement for operation by the orew,
: (9) A total weight of 6800 pounds was found too
. great for convenient transportation, particularly with the
2 24-ton trailer. .

b. Model T2, The Model T2 boat was found to have

ebundant power under all conditions if properly handled.

If handled by an inexperienced operator, the tremendous
power 80 readily available was found to be dangerous. Raft tests
E. indicated that the boat had ample reserve power for any ourrent
- up to 6 mph. This boat was found to have a greatly improved throt- ’
tle control system, clutch control system, and inst:.:ent panel.
The worm-type steering gear was found to be a considerable improve-
ment over that on the Tl boat, No perticular mechanical defects
were encountered with the power plents, though proper adjustment
and maintenance of the engine was still foupd to be difficult, due »
to the inaccessibility of the outboard side of the engines. The
weight of this boat was 6400 pounds,

ce Model T3. The Model T3 boat was found to be the

lightest (6500 powmds) and to have the best maneuverability of all : d
three models tested. It was found to have ample power for currents »

up to five mph, to have a conveniently loocated cantrol station (Fig. s
16) and to be mechanically satisfactory in all tests conducted on N
it. The deock arrangement (Fig. 17) was found to be the most gen- RS
erally satisfactory of all three boats, when the boat was considered
° a8 & power plant for ponton raft operation and for the warious uti- Y
3 lity jobs encountered in bridge oconstruoction. Even though 1lighter » q
; in weight, this boat was found to possess sufficient strength j
throughout to withstand beaching, transportation, and general oon-

ditions during its operation. No major wealmesses were found during

any of the tests. However, the freeboard of the boat was found to R
be lower than desirable for all operations. During heavy tows, the ' ]
stern of the boat was awash, and when the boat was used alone in »
rough water, considerable spray was teken over the bow. ﬂ

“aCo . .
e .
‘., p_0 . i)
o ol !
NPT U ISR




Ve DISCUSSION y !
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o
1
. ll¢ Generale. As the test results indicete, the Model T3 boat
¢ was the best of the boats testede The following discussion is
* oentered on this beat, oomparing it with the other two models tested
and with the standard utility powve: boat, the British Mk-III and
the German metor beate As was noted in paragraph 5, no test models )
of a single engine, twinesorew boat, equipped with the Renning ,
} transmission, wes built due to the time element invelved in that
§

type of construction,

TeRT W R Py e

12¢ Propelling Machinerye In counsidering the selection of a
pewer plant for the boat, the Chrysler lil4 marine engine installed )
eu the T1 boat was an attempt to convert the 3/4~ton Dodge truck
engine to a marine power plant by the addition of a fluid coupling
and marine reverse gear. The use of the Dodge engine did not prove
fully satisfactory, and the number of parts intershangeable with
those of the truck engine was considerably less than had been antie 4
cipateds The resulting weight of the converted engine, 990 pownds, ) [
was also excessive, The Gray Medel 6-~121 engines, used to power
the Model T2 beat, were found to be fine power plants with great
durability, smooth operation, and moderate fuel consumptione Howe
ever, the extreme weight, 1140 pounds each, the excess ef power, ]
! plus the high cost are factors against the adoption of the engines 4
for these boats, The Gray 6-77 engine (Fige 18) used to power the ) [
73 boat was entirely satisfactory. The maximum pewer output of the <
twin engine installation is adequate to handle the heaviest loads
under oconsideration at this timee. In addition, its weight, 715
pounds, makes it the lightest engine of the three testeds It has
good operating characteristics, and it provides a considerable de=
gree of interschangeebility with the Gray }odel 4-52 engine of the
present standard utility power boate

’ "
i Ao o

13¢ Steering Machinery, The Model Tl boat was equipped with
a flexible cable steering gear operated by a chain and sprockete
Tests proved that tension in the cable could not be maintained sate .
isfactorily, and thet the steering quadrants were not strong enough. ’
Acoordingly, the steering machinery of the lModel T2 and T3 boats
was completely redesigned, and a Ross~type worm gear steering meche
anism with rigid push rod control was adopteds This type steering
provided a more positive means of connection between the wheel and
the rudders, and eliminated any play found in the cable type.
Tests with the T3 boat indicated a lack of steering power on the 4
first trial, but, by increasing the size of the rudder, ample )
steering power for reasonable maneuverability was obtained. The
increase in rudder‘ area did not appear detrimental to the steering

geare
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14, uipment, Each of the test boats was provided with the
same type of equipment for pushing, for t..e efficient handling of
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{ FIG. 16. CONTRCL STATION OF TWIN-SCRE¥ UTILITY POWER
@ BOAT, T-3. It is conveniently located on the port ~ 3
side of the cockpit. All controls are within easy !
reach of the operator. s
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. FIG. 17. DECK ARRANGENENT OF TWIN-SCREY UTILITY ] !
[ POVER BQAT, T-3. Showing errangement of cockpit, =0
{ control station, equipment anc large forward e
- working deck.
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towelines for the raising of anchors, and with the same steering
lines, lights, and ground tackle; these proved adequate. Part of
this equipment is shom in Figse 19 and 20, The original orane
tested proved diffioult to ereot in the boat, as close toleranoce
fits were necessary in the various conneoctions. It was redesigned
to provide simpler erection and to eliminate the difficulties ene
countered in manufacture.

16. grutioml Performance, The engineering tests indiocate
that the performance of the T3 boat towing 4=boat rafts, loaded

with medium tanks and equivalert loacds will exceed the 6 mph minie
mun requirement of the military oharacteristios. The top speed

of the T3 boat is 16 mph, which, although less than the 18 mph top

of the Tl and T2 boats, is nevertheless sufficient to make an efe
ficient utility boate Beaching of the boat for discharging passengers
or oargo is quite possible on sand, mud, or gravel beaches, and,

with cautieon, on rocky beachess The boat has ample power for selfe
retraction after being beachede The service and endurance tests’
have shown that the boat is ocapable of continued operation for a
oconsiderable length of time without mechanical failure or excepe
tional maintenance problems, The tunnels for the 26~inch propellers
(Fige 22), permit a minimum draft of 32 inches. The tests, however,
indicated that more freeboard was necessary, as the stern was awash
and the fore part shipping spray when the boat was making a heavy

tow in rough water., The following paragraph desocribes the steps
taken to inorease the freeboard,

16, Modified T3 Boate An urgent lend-lease requirement for
& twinescrew power boat had developed at the time engineering
tests of the T3 boat were nearing completion. In order to make
drawings and specifications available for this requirement as soon
as vossible and to permit utilization of patterns, forms, and
molds already on hand, freeboard changes as follows were made to
the existing T3 boat to increase its seawerthiness:

ae Depth amidships inoreased from 2 ft 6 1/8 ine to
2 £t 9 3/4 in.

be Depth forward increased from 3 £t 6 1/8 ins to :'A.-:';'.:--f.w
4 £t 01/8 in. Sreset

ce Depth aft increased from 2 ft 9 1/4 in. to 3 ft
11/2 in.

hL
[ v : '-
" gLy

The additional depths increased the overall length of the boat
with bumper rail and chock casting base to 25 ft 6 1/2 in. and
the width te 8 ft 8 in., due to the prolongation of the normal
side and end battens of the boats These dimensions were slightly
in excess of the transportation requirements of the boat as set
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up in the military characteristios, which required approximately

26 feet in length and 8 feet in width, However, the 8 inches of
exoessive width is at deok height on the boat and would not be a
factor in ourb=to-ourb clesrance on a roadwaye The increase in the
size of the boat did not increase its weight, as this was compen=
sated for in the redesign of structural members. The socals weight
of this nodel complete with accessory equipment is 6250 poundse

17, Transportation. Tests indicated that both the 2-mheel
- wtility pole=type trailer and the S=ton flat=bed trailer when towed
;h by a 2i=ten 6 x 6 truck oould be used to transport the boat on .

highways, but neither is entirely satisfactory for off-road opera=
tionse The flatebed trailer does not have sufficient clearancs, . )
and the pole=type trailer is overloadede If a 4-ton truck, instead RSN
of a 2/=ton truck, is used as a prime mover, the pole=type trailer AR
can be used in off-road operationse This is the type of transpor-

4

L,

. tation for the boat which has been included temporarily in the
Floating Bridge, M4, equipage until a more satisfactoty solution L 1
is founde However, the tires of this combination must be kept in P

perfect condition at all times to maintain mobilitye. A special IR
trailer in which the boat is carried in an underslung position is P o
now being tested as a possible solutione The possibilities are
being investigated of using a semi=trailer in vhich the boat is .
set into the frame of the trailer, thus allowing the center of bl ij
gravity of the load to be as low as possible without reducing the .
road oclearance of the trailer. Such a trailer would not embody el
any wnusual features, but oould use a 2'=ton 6 x 6 truck tractor
as a prime mover, Another approach to the problem is the redesign jZ-’n‘,._
of the boat in a lighter-weight materiale The weight possibly S
oould be reduced to 4000 pounds, The transportation weight of the e
modified T8 boat will vary from the strivped weight of 6500 pounds P N
to approximately 7600 pounds, depending upon the -umber of acoes= ek
sories carried, the amount of gasoline in the tanks, the amount of
bilge water and the amount of acounulated grease and painte
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. 18e Interchangeability of Partse. The maximum interchange- '.
ability of one engine with another was found with the Gray 677 -l
power plent used in the T3 boat, in vwhich 300 different items are

completely interchangeable with the Gray liodel 4-52 engine -ised in

the present utility power boats The basic engine from which the oo
Gray 6=77 was converted is a Continental Model F226, which is a
standard Corps of Engineers enginees The cylinder head, the intake ® i
and exhaust manifolding, and carburetor are different in these two « o
engines, In addition to the engine parts which are interehangeable .
with the present utility power boat, other parts, such as the shaft S
log and stuffing box, are the same as in the standard utility power L
boate Thus, it is believed that the maximum advantage of the intere N
changeability of parts with existing equipment has been taken into '
acocounte =
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FIG. 19, PUSHING KNEE IN PLACE ON TWIN-SCREW UTILITY
POWER BOAT, T-3. The knee leaves ample room for work-
ing on deck. The knee and bases rovide safety railing
for the forward deck.

FIG., 20, MANILA ROPE EQUIPMENT FOR TWIN-SCREW UTILITY
POWER BOAT, Equipment includes heavy tow hawser,
steering lines, anchor line, triple block rope fall,
dock lines, and bumpers.
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FIG. 21, TWIN-SCREW UTILITY POWER BOAT, T-3, It has
the best maneuverability at any speed. Meaking a hair-
pin turn at full throttle.

— . i

FIG. 22, STERN VIEW OF TRIN-SCREW UTILITY POWER BQAT, L4
T-3, ON POLE-IYPE TRAILER., Note extent of tunnels and
location of 26-inch diameter propellers in tunnels,
which assist greatly in maintaining a minimum draft of A,
32 inches, SO




outlined in the lst indorsement of 26 February 1943 from ti:e Chief
of Enrineers to the Commanding General, Services of Supply, (See
Appendix A) have been substantially met, as noted in paragraphs

iz 24 b and o,

I 20, Present Status of Modified T3 Boate Limited service

tests have recently been completed on one modified T3 power boate

Information received informally indicated that the boat was satise

- factory, except for the need of minor modifications, princinally

i to the steering mchinery, which tended to bind during the testse

| The necessary changes to the steering machinery have been included
in the drawings for this boat, (See Appendix B.)

.’ 19¢ Military Charaocteristiose The military characteristios

2l, Capacity of Modified T3 Boete The modified T3 boet, as
recomusended, has a net load capacity of approximately 3800 pounds
at 19einch draft to invert of engine exhaust pipe.

22s Report Film, A report film, RF Nos 1233, Twin-Sorew
Utility Power t, which covers the testing of the power boats,
was nmade during the course of the testing, and is now available,

23¢ Foreign Power Boatse Comparative data on foreign power
boats follows

v v - g
A .
L

ae The British ik=1II Povver Boate The largest and
most powerful power boat { .mished with British bridge equipment
is the 20-foot MK~III power boat (Fige 23)e This boat is powered
by an 80 to 90=hp Ford V-8 engine with marine reverse gear attached.
The British boat is constructed of plywood throughout, and is proe
vided with a tunnel which completely houses the single propellers,
\ Since the propeller diameter is 16 inches, the pulling power is
N considerably losz than the twinescrew utility power boate While
the boat has a 7"lat boitom and a completely housed propeller, and
is capable of ouwzration in somewhat shallcwar water than the T=3
boat, this diffsronce in draft is offset by the greater pulling
power and higher mneuverability of the twin-screw utility povrer
boate The Mk-III boat requires the same type of transportation

as the T 3 boate . g
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be The German Power Boate The German power boat (Fige SRR
24) might be cont’dered as a compromise iesign between the twine
sorew and the stenldard utility power boats., Compared to the British
and American models, the German boat is unique in construction in -
that the hull is sheet steele It has a draft of approximately two j:;
feet, and is provided with a tunnel of a design similar to both o
the American models, except that it is somewhat largere The 29= ]
inch=diameter propeller gives the boat reasonably good towing !
characteristics, From the information available, it is believed e
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e that the model T=3 twin-sorew utility power boat is a more suitable
- answer to the ponton powering problem than the German boat.

.

jo oo Comparative Datae Comparative data on the British,

b Ger-an and Mode (mod1fTed) boats are contained in Table 4 (Fige
ﬂ 6) and Table 6 (Fige 26)

;- ‘

Comparative Data on British, German,

and Model T3 (Modified) Boats

British Mark III German T3 (Modified)

. Length overall |20 ft 10 in. 28 £t O in, | 25 £t 1 3/8 ine
. (molded)
X
; Beam overall |5 £t 93 in. 6 £671ne | 8t 8 ine

Depth maximwm |2 £t 10 in. 4 £t O in, 4 £t 01/8 in, )
[ . (without tow= (amidship) (forward)
b ing post) - 4
% aheneg
L- Draft 8 in. (with 2 26 01ne | 11 ine (no »
& 2 men) approx. load) NEACACR
e (full loed) ERER
- RS
- Displacement 2240 1b 3600 1b 6500 1b L
¥ (no load) withe= &pproxe P
ﬁ out accessories "
‘r Propeller 16 in. diam x 29 in, diam 26 in, diam x :-":':::-::a
. 16 in. Pitch x 26 in. 17 ine Pitch RS
5 Pitoh RN
' LS
b Power §0 hp 100 hp (at | 82 hp each |
- 1800 rpm) engine (at Foetel
1 3200 rpm)
L s
% Thrust 1200 1b (at 2700 1b 2800 1b
: 0 mph) (at 6 mph) (at 6 mph)

Engines 1 1 2

Sorews 1l 1l 2

FIGs 25¢ TADLE b

MODEL T3 (MODIFIED) BOATS

OOMPARATIVE DATA ON BRITISH, GERMAN, AND




IVO8 WIMOd III-MN HSIII™E

‘€z “oId

VR . GATiwen  wHNT,

£/92ss —

[
i 0|
I,

_—__-_._l.__m._._”. <

.
. . . . l.
.....
. .,r, . ..-.
». I\. h-
. v--.-..\ .-.
.....
WI -- I-!
,-N L 1 -‘\
,v-..- .~l>
L ) 3

) .~ PR A
e e
‘o 4
Sl o

.
A AU
EEL
@ e

|

.
. .-. ......
' s-.- ----- QI
1 [ . . -
. .
-uh . .
RENCATAR A
-
‘,. ......... v,
AR
C | RO .«
E .. .......... -.n
Poiota e
I L I LSRR
S
fo fa )l to b0,
. AR
o o fo fe
SN
. ] 'y
' PR
----- ‘I

.
.....
. BN
DRI
.....
.....
e

.
.....
.....
.....

......
.....

e .
......




. [ 4
" LY [} *
DALE WL T 00 T T B B

a S

) PR
Y L

‘LYOg ¥3AW0d NVIED

7

b

. e
S

.
n
~

14

IELUE

-28-

e
S o
R A A 4 --'5

.




2 VI. CONCLUSIONS

24, Conclusions. It is concluded thats

ea. The modified Model T3 is a satisfactory twin-screw
utility power boat,

b. The boat definitely meets the following military
characteristics: A

(1) The boat is capable of maneuvering 4-boat
rafts of ponton equipage at minimum speeds of six mph in
gero current,

(2) The boat has a minimum draft consistent with
the size of the propeller.

(3) The boat has sufficient strength to withstand
beaching and backing off th: each under its own power.

(4) The boat is provided with necessary lifting
rings so that it may be handled b; a ship's crane.

c. The boat does not entirely fulfil the remainder of
the militaery characteristicss

(1) The power plant is not a standard Army engine
in its entirety, but a marine adaption of a standard Army truck
engine., The majority of parts are therefore standard and
readily available,

(2) The highway transportation requirements of ap-
proximately 25-foot length and 8-foot width for the boat have
been slightly exceeded %25-foot 6i-inch length by 8-foot 8-inch
width), but the additional 6} inches in length and 8 inches in
width are not considered excessive,

d. Trensporting the modified T3 power boat on standard
transportation, although possible, is not entirely satisfactory.
Further study on methods of transporting the boat should continue,

e. Investigation of ways of reducing the weight of the
boat and of developing better transportation should be continued.

VII., RECOMMENDATIONS

25, Recommendations., It is recommended that:

a. The twin-screw utility power boat, as described in
Corps of Engineers Tentative Specification EBP No. 441C, dated



29 June 44, be adopted as a required type, development type, limited
procurement type.

b, Investigation of methods of transporting the boat,
as well as of ways of reducing its weight, be continued,

Sabaitted dy:

Major, Corps of Ingineers, S
Technical Division IV,

L AN

Captain, Corps of Ingineers,
Acting Chief, Floating Iquipage Branch. d

- - ;"_";".""-"T"r"‘"':

Colonel, Corps of
Mrector, Technical/Pvision 1V,




APPENDIX A

AUTHORITY

X Third Indorsement from the Chief of Engineers to

P - the Engineer Board, Dated 9 March 1943, to a Letter

- from the Engineer Board to the Chief of Engineers,
Dated 23 Jan 43, Subject: 100 to 150 He Pe Utility
Power Boat

letter from the Chief of Engineers to the Engineer
Board, Dated 18 Mar 43, Subjects Power Boat, with
two Indorsements

Letter from the Chief of Engineers to the Engineer
Board, Dated 10 Moy 1943, Subjeots Reduction of
Development Program

Letter from the Chief of Engineers to the Engineer

Board, Dated 4 Oct <3, Subjects Work Order No.
DBR 3041, 150 HP Twin Screw Power Boat
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ARMY SERVICE FORCES
THE ENGINEER BQARD
Corps of Engineers, Us 8¢ Army
FORT BELVOIR, VIRGINIA

File NO. .
417 (BR 290 D)
Jen 23 1943 )

Subjeots 100 to 160 He Pe Utility Power Boat,

Tos THE CHIEF OF ENGINEERS, Ues Se ARMY. ®

]

A

e e e e,
(W vl GG O T T )

¢ 7 1, For some months the Engineer Board has been working on
: desipgns for a larger power boat to be used with ponton equipment
E: and for special operations, Three methods of propulsion have been

s e
Lt =

considered for this boate They are as followss

e

PROTIRTY .

[ ae Single~sorew installation using a single engines

E be Twinesorew installation using a single engines

o )

E‘ 6e Twoeengine i-inescrew installation.

.l."

2¢ The use of the single-screw requires considerable draft
and reduces the maneuverability of the unit, and was therefore
dropped early in the designe It is considered to have less rudder
power than the twinesorew jnstallation.

3¢ The single~engine twinesorew installation resolves itself
to three types of mechanical transmissions of powere These ares

N IR e
B o 0ol s
% R
' 0 5° - ¢
\
.
v
vl g 2 e
e s S Al e a o s e

ae Use of the General Motors variable pitch propeller
which embodies its own reverse gear because of the variable pitch
feature. Each propeller shaft would be driven by a chain or gear
drive from a central power »lante It would be advisable to ine b .
.. corporate an engine throw=out clutch between the engine and the R
- propeller drive pinione This makes it possible to use the stan= o)
o dard type marine engine provided with its builtein reverse geur, S
: or to use the standard type automotive engine (truck or airplane) g
hp_ fitted with a power take~off clutch, preferably of the disc typee ‘

v
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. be A second type of installation using one nain power
ji plant and twin-screws can be neatly arranged oy the use of the .
) Ronning Transmission. This transmission consists of a power input ICL
shaft imparting rotation to two independent shafts which are at RN
rignt angles to the shafte Each of the power take-off shafts may .“ e
be rotated in either directiom independently of the ether, or
maintained in a neutral position independent of the other shafte Ny

és- i.1'.




The entire operation of this transmission is eontrolled by a single

lever, This transmission properly designed ocan be bolted directly

to the motor flywheel housing, actually becoming & part of the

motore This permits a transmission suitable to marine operation

to be applied to any automobile or truck engine, marine engine or

any air oraft engine adapted for installation in stationary posie

tions, such as tanks or generator sets, Te complete the installa=-

tion of the Ronning Transmission it would be necessary to extend

the two power take=off shafts transversely across the boat where

each would be independently connected to its respective propeller .
shaft 17 means of bevel gearse The bevel gear case would also ocone
tain the thrust bearings to transmit the propeller thrust to the
boate The axis of the erank shaft of the driving engine would be
parallel to the center line of the boate The engine might be set
in the center of the boat or to one side as might be desirable for
the best internal errangement of the boate

4o The chief advantages of the Ronning type of transmission,
as oompared to other types of twinesorew installation, are:

aes Complete control of both propellers by the use of a
single lever.

be Complete oontrol of the power plant by a single
throttle, '

6e The use of any engine of suitable size providing
that a proper bell housing or adapter housing is designed to fit
the transmission of the engine,

AL AL SRR AL - v e v v -
.:‘., LA "’ o . . B i R ..-."',

6e The engines which are available and oconsidered to be of
proper size for a single=engine twinwsorew installation are listed
below, giving their most important characteristiocs:

> TTY v v v
A

ae (Gray Model = Super Six
145 HoePo at 3’2CO RPM

Weight 990§ complete with reverse rear
- Length 49" complete with reverse gear
] Width 28"

Height above

engine bed 19-1/2"
Number cylinders 6 = 3=3/4" x 4=3/8"
Water cooled

be Chrysler Royal Marine Engine RN
143 HePo at 3200 RPM T

Weight 990§ complete with reverse ° '
ear = “
Length 54=5/8" complete wit.. h

reverse s." ..:_.":'-_
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Width 28"
Height above
engine bed 19-1/2"
Number cylinders 8 = 3e1/4" x 4=7/8",

3235 cue ine
Water ocooled

ce Lycoming, Model Owi36«T, Tank Engine
162 HePo at 2,800 RPM

Weight 7554
Length 47"
Width 52032"
Height above
engine bed 15=3/4"
Number oylinders 6 = 3=7/8" x 3«7/8",
434 cue ine

Air cooled = Forced Draft positive type

de General Motors Corporation 2-1/2 Ton Cargo Truck
Engine Approximately 100 HLe Pe

6¢ A two=engine twinescrew installation resolves the problem
to a standard type of twinesorew marine installation requiring twe
engines of the seme power provided with the same accessories and
connected to its respective wropeller shaft, To operate and ine
stallation of this type it requires two reverse gear and clutch
control levers, one for each propeller, two throttle controls, twe
instrument peanels, and two batteriese This requires that the
operator become acquainted with the characteristies of dual control
and the use of the instruments to synchronige the sjeeds of the
two engines. since they are not mechanically connectede It is not
absolutely necessary that both engines operate at exactly the same
speed for efficient operation, but the variance in speed should
not exceed 5 per cent.

Te Listed below are five engines, all of which are cor~
sidored suitable for twin-screw installation. These engines
. would all be of ths same rotation and would not be considered as :
rignt and left hand engines, as is frequently tha case in come NG
mecial twinescrew iustallationse All parts in one engine would o e
be completely interchangeable with those of the other. S

ae OGray Model « 4=52
67 HePe at 2600 RPM

K Weight 580# complete with 331 y ]

reduction : 1

Length 44-1/8" : ]

3 Width 18-1/2" | S

x Height above R

i engine ved 16=3/4" S
o35e »
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Number of oylinders

Water cooled

45 HoP. at 3600 RPM
Weight
Length
Width
Height
Number of cylinders

Water Cooled

Lyooming, O=145-B3

66 HePe at 26560 RPM
Weight
Length
Width
Height above
engine bed
Number of cylinders

Alr oooled

Continental, A«66

66 HeP¢ at 2300 RPM
Weight
Length
Width
Height above

engine bed
Number of oylinders

Alr Cooled

Chrysler Ace

78 HePe at 3200 RPM
Weight

Length
Width
Height above
engine bed
Number of cylinders

Water cooled

«36e=

4 « 3e1/8" x 4-3/8"
(134.2 CUe 1!10)

Willys 1/4=Ton Truck Engine

Ne reverse or reduction

4 = 3-1/8" x 4-3/8"
(154.2 CUe 1no)

160§, no reverse or reduction
26"

29=1/2"

13" (approximately)

4 = 3=5/8" x 3-1/2"
(171 oue ins)

176#, No reverse or redustion
28"
3111/16"_

13" (approximately)
4 = 3=7/8" x 3-5/8'“
(171 oue ine)

7704 with 2,66 reduction
and reverse

52+9/16"

23"

17=3/4"

6 = 3«1/8" x 4-3/8"
(201 OUe ino)
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8¢ The first water-cooled engine mentiened in paragvaph 7,
(Gray Medel 452), is the engine now installed in the Utility Powepr
Boat, with the sams redustion gear and other sccessories, It
could be installed, without change, in the twinescrew installation
utilising the same size and type propeller, engines and stuffing
bexess This use would give the maximum interchangeability of parts

with the present utility power deat,

9« The Willys 1/4-ton truck engine is approximately the
same horsepower as the Grry Model 468¢ To adapt it for use as a
marine engine would necessitate the installation of a marine type
reverse gear with clutch and the addition of a suitable water

pumnpe .

10e Twe aireraft engines are listed, since they are of sulbe
shle horsepewsr range and particularly because they are airecooled !
engines, eliminating the diffioulty of the extermal type watere
cooling system as incorporated in previous designs. Both airoraft
engines listed would require the adaptation of a marine type reverse
gear and clutch before they could be suitably installed in a boate
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11¢ The weights involved in various rropelling mmohinery Rl
installations may be gondensed to the following figuress RO

ae Singleeengine twinescrew installatien using the el
engines as liated above = 1,000 pounds, ::_..._._.;."

be Total weight of twineengine twineserew installatien, Sy
wateregooled engines - 1,200 to 1,500 pouds; airecooled engine e
installations =« 700 to 850 poundse

The use of the Lycoming Model O=4i6«T tank engine with the Renning
Transmission is believed to be a very desirable installatien, since
it would combine the advantages of the single clutch and single
throttle eontrol plus the cooling advantages of the ajireecoled
engine, It is believed that it would not require any more extene
sive engineering than the other installationse The installation fogso
using twe Gray Medel 452 engines would be more completely intere N
changeable with the present system than any other utility power AR
boate It would develop approximately 1,800 pounds thrust, whereas
the single engine twinescrew installation could be expected to :
develop approximately 20-25 per cent more thrust, )
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12¢ The Engineer Board, in considering the various instale
lations as outlined above, ha® been gontacted by Mre Hicks, repree
senting the National Inventors Council, and Mre Adelph Ronning, §o0
representing himself, regarding the use of the Renning Transmissien g
for a twinesorew power boat using a single engines Tho National 4 4
Inventors Council has offered to construct a pilet medel of this &
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transmission suitable for use with a boat as outlined above, and
to be made in acoordance with any specifications regarding this
particular type installation as might be set doma by the Engineer
Boarde A oopy of an informtion sheet regarding the National Ine
vestors Council and its willingness to develop items considered
of value by the armed foroes is attached for further informtion,

13¢ In view of the foregoing, it is the opinion of the Engie
neer Bourd that a twin-sorew power boat utilizing but a single
engine coupled to each propeller, and utiliging the General Motors
variable pitch propeller or the Ronning transmission, is the most
desirable type of twin-sorew power boate

1l4¢ It is recommended that the Engineer Board be authoriged
to proceed with the development of the twinesorew power boat as
outlined in parsgraph 13, It is further recommended that the
Engineer Board be authorized to contact the National Inventors
Counocil in regard to the development of a suitable size and model
of the Ronning Transmission for use in a twine-sorew power boate

16¢ In the event that the recommendations are approved, it
is requested that the Engineer Board be authorized to expend funds
in the amount of $10,000,00 for the development and construction
of a 150 to 175 He P. twin-screw power boat,

For the Board:

[/
Peter P. Goerg,
Colanel, Corps of Engineers,

Executive Officer,

.1 Incle
"Information Regarding Construction
of Trial Devices by the National
Bureau of Standards for the
National Investors Council®
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INFORMATION REGARDING CONSTRUCTION OF TRIAL DEVICES
BY THE NATIONAL BUREAU OF STAYDARDS FOR THE
NATIONAL INVENTORS COUNCIL

A fund of $160,000 has been made available to the National .
Inventors Council for expenditure through the agency of the National S -3
Bureau of Standards, for the construction of trial devices which RORE Y
the Army or the Navy or other appropriate government agencies might RO
wish to have built and testeds A small part of this fund hes ale RS
ready been expended, The principal purpose of this fund is to try e R
out promising inventions, the performance of which can be determined ° “
only by trial, but the importance of which may not be sufficient e
to warrant the execution of a development contract by either the 3
Army or the Navye This information is made known to you because 1
you may have such cases under consideration and may wish the Council
to assist you in determining their value in the war efforte

The procedure for accomplishing the construction of such trial
devices is substantially as followss If the Council determines
that such trial devices are of sufficient interest and if the Army
or the Navy (through appropriate officers) approves such accomplishe
ment, the National Bureau of Standards is so informed and then may
construot such devices in its own shoos, or it may execute a con- o
tract with outside agencies for such construction.

Y . AR ALAIS et sl st gas . AchCachomns e Sl ooy

a or
.
e b

The trial of such devices can be made by the Bureau or by
such outside agencies as the Aruy or the Navy may designatee The o
mutual interest of all concerned would naturally govern such iy
trials.

The interested brances of the Army and bureaus of the Navy e
may know of such suggestions as come within the above described e
field and which they might wish to have tried out under the coun= I
ditionc described aboves If so, they are rsquested to make this ot
information kown to the office of the Naticnal Inventors Councils o
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[ The Council will then be glad to do what is possible in carrying A
- out the wishes of the military services,. 1
|- ¢
b .
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f‘ 31=6997 Lawrence Langner 1
l;" Secretary, National Inventors Coune
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417 (ER 200 D)-SPESD Subjects 100 to 160 HePe Utility Power Boat
1st Ind,

Office, Ce of E., Room 1403, Tempo Bldge G, 23rd & C Sts., Ne W,,
February 26, 19643,

Tos The Commanding General, Services of Supplye Att: Chief,
Development Branoh, Requirements Division.

le It is recommended that the military characteristiecs for
g the subjeot power boat, as listed under subeproject BR 290 A, be
. deleted and the following substituted:

8¢ The boat shall be capable of maneuvering four=boat
rafts of 25«ton ponton equipage, ponton girder equipage, or floating
F Bailey equipage at a speed of 6 to 8 miles an hour in zero owrrente

be The power plant shall be one or more gasoline engines
of a present Army standard typee

Ce The ocombination of the boat on its highway transpore
tation shall approximte 26 feet in length or 8 feet in width,

de The boat shall have & mininmum draft consistent with
the sige of the propeller.

ee The boat shall have sufficient strength to withstand
beaching under its own power and to baok off the beach under its

own powere

fe The boat shall be provided with necessary lifting
rings so that it may be handled by a ship's orane,.

2¢ The approval of the Services of Supply is requested,
For the Chief of Engineerss

/o/
Fe Coe Kendall,
Major, Corps of Engineers,

Exeoutive Officere
Engineering and Development Branch,

1 Inole Supply Division.
n/fo _
g : Newton/mee
Brte 76271
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_Headquarters, Servioces of Supply, Washington, De Ce

SUBJECTs 100 to 16C He Pe Utility Power Beate

SPRMD 417 (1-23-43) 2nd Indorsement WIN /ot
6047

MAR 6 1943

Tos Chief of Engineerse
Attn: Develepment Bra-ch, Supply Divisione

l¢ The recommendation contained in the lst Indorsement is
approveds

For the Commanding Generals

We Ae WOMD, JRe,
Brigadier General, General Staff Corps,
Director, Requirements Divisione

1 Incl,

n/o
/s/

Re Me OSBORNE
Colonel, Field Artillery
Deputy Chief, Development Branch




417 (BR 290 D) SPESD ~ S8ubjeocts 100 to 160 HePe Utility Pewer
Boate

3rd Inde

office, Ce of Es, Room 1416, Tempo Bldge G, 25rd & C Stss, Ne We,
Maroh 9, 1943,

Tos The President, The Engineer Board, Fort Belvoir, Virginia.

le Porwarded, inviting attention to the lst and 2nd Indorse= )
ments, .
2¢ The Engineer Board is authorized to contact the National
Inventors Council relative to the development of a suitable size
and model of the Ronning Transmission for use in a twin-sorew power
boate Further, the Engineer Board is authorized to expend funds SR
in the amount of $10,000,00 for the development and construction M
of a 150 to 176 He Pe twinescrew power boate KR
e el
3¢ The Engineer Board will submit informally plo.n- of the Y
powr boat for approval prior to constructione R
NG
By order of the Chief of Engineers: ' P ._
Signeds Fo Co Kendall nacy
Fo Co Kendall, S
Major, Corps of Engineers, ® 4
~ Executive Offioer, SO
Engineering and Development Branoch, ]
Supply Division, IO
1 Inol, Lo
B/o A
Kinker /fue RN
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WaAR DEPARTMENT
0ffice of the Chief of Engineers
WASHINGTON

Room 1416 Temp Bldge Ge March 18, 1943¢

SUBJECTs Power Boate

TOs The President,
The Engineer Board,
Fort Belvoir, Virginiae

1, In a 3rd Indorsement, dated March 9, 1943, subject "100
to 150 HePe Utility Power Boat" to an Engineer Board communicas
tion, dated January 23, 1943, same subject, this office authorized
the Board to contact the National Inventors Council relative to
the development of a Romning Transmission. When making this ine
vestigation the Board will also investigate other means of transe
mitting power from the motor to the propellers,

2o During the course of development the Engineer Board will
also investigate utilising various types of prime movers for powere
ing the boat other than air cooled motorse It is imperative that
a motor be selected for which there are ample facilities for its
manufacturee

3, Should more than one pilot boat be required to ocarry an

this investigation, the Board is authorized to build one or two
additional modelse

By order of the Chief of Engineerss

//
Ee Lo Knutson,
Captain, Corps of Engineers, ‘
Assistant; Engineering and Development Branch,
Supply Division.

Kinker /mee
Exte 79493

| R RN K
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F,‘ CE SPESD Subjeots Power Boate . o
EB 417 (BR 390 A) e
e Livtes
0 1st Inde }
L IR
The Engineer Board, Fort Belvoir, Virginia, APR 17 1943 »
8 Tos THE CHIEF OF ENGINEERS, U, Se ARMY, ol
E- ).-"- .:':,-
o SR
- l¢ The contents of the basic commmiocation have been noted, SRR
i Reference is zade to lst Indorsement from the Engineer Board to » 1
5 0ffice, Chief of Engineers, dated April 1, 1943, Subjects Reduction GRS
[ in Development Program; Cenfidential File 320 In regard to recone MO,
b sideration of active development projests, it is understood that RO
I there is some question as to whether or not BR 290 A, Development N
i of 100 to 150 HP Power Beat, should be continued. ¥ ]
» .
P 2¢ Some preliminary design work has been done on this boat,
4 but no steps have been taken for procurement of pilot models of g
P the designse, Further action is delayed pending decision by the : ;
r 0ffice, Chief of Engineers, on the recent recammendation of the _ _-'.
i Engineer Board that the project remain opene Lo
- »
S For the Boards e
k NN
4 /o/ .
v We Je MATTESON, NSRRI
b Colonel, Corps of Engineers, SR
e Assistant Executive Officer, )
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SPESD Subjects Power Boate

2nd Ind.

Office, Ce of Es, Room 1416 Tempo Bldge G, 23rd and C Streets,
Ne We, April 24, 1943

Tos The President, The Engineer Board, FORT BELVOIR, VIRGINIA.

In & 2nd Indorsement, dated April 17, 1943, subject
"Reduotion in Development Program", this office advised the Board
that authority would be requested from Headquarters, Army Service
Forces, to continue Projects MP 321A, BR 290A and DM 382hA¢ In
the meantime the Board was authorized to continue work on these
projects until Army Service Foroes rendered a decision on the

above projects.

By order of the Chief of Engineers:

E¢ Lo Knutson,
Captain, Corps of Engineers,
Assist: utj Engineering & Development Branchy
Supply Divisione.
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WAR DEPARTMENT
OCE
WASIINGTON

SPESD 400,112 (Engr. Bde)
EB 400,11 (Projects) May 10, 1943,

SUBJECTs Reduction of Development Program

TOs The President,
The Engre Bde,
Fte Belvoir, Va,

The Commanding General, Army 8ervice Forces has granted
authority for the continuance of projects MP 321 A (Military Theode
olite) and BR 290A (150 HP TwinwSorew Power Boats, and for the dis=
continuance of MP 379 (Distance Finder) and MR 261 V (Drums, Ase

phllt)o
By order of the Ce of Eet

D A b oo g me e o P
. . o % g v
by i ' 4 - 28 4 AT

s/ D. Ae Hipkins,
1st Lt.’ c.EO.
Assts Engrg & Deve Bre,
Supe Dive

REC'D EB 1943 May 11 AM 9153

BR 290A
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. Office of the Chief of Engineers ORI
WASHINGTON RRARNS
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p Pile Noo. CE SPENC o]

E 4 October 1943 °
SUBJECT:s Work Order Noe DER 3041, 160 HP Twin Screw Power Boate
TOs The President, A, X

The Engineer Board,

. FORT BELVOIR, VIRGINIA. FDLS)
r Confirming Major Clements telephone conversaticn with .:..'.:
. Mr. Kinker it is recuested that the Engineer Board procure a total i
L of three (3) 150 HP Twin Screw Power Boatse The Engineer Board ") |
r will retain one of the boats to determine the adequacy of design i
r and engineering featurese The second boat will be shipped to the 1
4 Special Bridge Test Section, Yums, Arizona for service tests and o
3 the third boat will be shipped to an Armored Battalion as determined e
by higher authoritye AN
’ .
By order of the Chief of Engineers: SRR

Signed: William Je New

WILLIAM J. NEW, s
Major, Corps of Engineers, QRN
Executive Officer, Equipment Development Branch, AR
Engineering Division. REALE
|
» {
ey
é .

--7e
b

a LN
LI
.
2 e

o S5 %
d 0.0 - .
R SRR, M, PR PR PR T e Semsinte e etk

Sl
R
Sy

...............
......................
............
----------------------------
......

-----

.....
.............
..........
...........




...........

............................

...................
................

L T T NIRRT T LN R TR | LR B O S
.....

S
..........
..............
............
...................

. DI
........

APPENDIX B
SPECIFICATIONS AND DRAWINGS
Item
Cerps of Engineers (Engineer Board) Tentative

Specifications EBP Noe 441C, 29 June 1944

Drawings (Latest in effect)
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CORPS OF FNGINEERS
(ENGINEER BOARD)
TENTATIVE SP=CIFICATION

A<l, Specifications, -
effect on date of invitation

FF-5-111 -
QQ-A-601 =

QQ-B-726 =

QQ-1-666 -
Q-1-716 -
QR-5S-636 -
QQ-S-671 -
QR-S-741 -

QQ-5-763

RR-C-271 =
WW-P=-403 =

WA-P-44] -

WW=T-799 -

- o o
.....
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BOAT, UTILITY, .JWER, TVIN SCREW, M1

A,  APPLICABIE SPECIFICATIONS AND DRAVINGS.

part of this specification, except that in case of conflict, the require-
ment.s of this specificetion shall govern.

A-la, Federal Specifications:

0-F-351 - Fire Extinguishers, Chemical, Hand;
Carbon Tetrachloride Type.

T-R-601 - Rope; Manila,

T-R-631 - Rope; Sisal.

EBP No, hblC

29 June 1944
Superseding EBP No. LLLE
Dated 6 May 1944

The following specificatiors of the issue in
for bids, unless otherwise indicated, form a

Screws; Yood,
Aluminum=Base~Alloys; Sand-Castings,

Bronue, Manganesc; Castings (Including
Manganese-Aluminum Bronze).

Iron, Mallesble; Castings,

Iron and Steel; Sheet, Zinc-Coated (Galvanized).
Steel; cCarbon (Low-Carbon), Sheets and Strips.
St=el, Carbon and Alloy, Bars.

Steel, Structural (Including Welding) end Rivet;
(for) Bridges and Buildings.

Steel, Corrosion-Resisting; Bars and Forgings
(Except for Reforgings).

Chain and Attachments; Standard, Misccllancous.

Pipe; Steel and Ferrous-illoy, VWelded and R
Seamless (Iron-Pipe-Cizc), SRR A

'®
nmdam,

Pipe; Wrought Iron, Welded, Biack and Zinc-Coated.

Tubing; Copper, Seamless (For use with Soldered
or Flared Fittings).

.........
--------------
----------------------------
---------------------
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A-1lb, Army-Navy Aeronautical Specification:

AN=G-20 - Glue; Application of Cold-Setting Urca=-
Formaldehyde Resin,

i~lc, U, S. Amy Specifications, Nos,:
2-103 - Motor Fuel (4ll Purpose),
47-19 - Hook, Boat, Ball Point, 10 Feet, for Pontons,
57-180 - Tubing, Round, Mechanical and Structural;
Steel, Carbon and Alloy, Seamless, “clded and
Brazed,

82-17 - Plywood; Flat Panel,

4~1d. Corps of Engineers Tentetive Specifications, Nos.:

T-1184 - General Specificztion for Finishing, Trecating RO
and Painting, Lo
T-1483 = Maintenance Manuals and Spare Parts Catazlogs L .f
for Enginecer Equipment, S
[ ]
T-1739 - Standard Requirements for Marking Corps of ,
Engineer Shipmentes, j-‘,:'-:i'_-i:"
A-2, Drawings. - Tho following drawings of the issue in effect on the .-'::‘- J
date of invitation for bids formn & part of this specification, AR
o

a=2a, Corps of Engincers Drowings, Nos.: RO

D 3271-1 to 54 inclusive - Boat, Utility, Power, i

Twin Screw, Model M1, A

B. TYPE. o
B-l1., This specification covers only one tyve of 25 foot, twin screw : :jj::
power bozt, e
C. MATERI'L AND 'ORKMANSHIP. oy
o {
C-1. Materinl. - The materia? used in the construction of the boat shall g 3
be 235 specified herein and as shown on the applicablc drewings. lMaterial Do ol
not definitcly specificd shall be of the best quality normelly used in good J aE
commercial practice for this type of work, Haterial shall te free from all RIRRASS
dzfects and imperfections that might affect the serviceability of the AR
finished product, ° , j
C-la, Plywood. - Shall conferm to U, S, .irmy Specification No, 4
82-17, Marine plywood, grade A or B. The wood species shall be as spccified .
herein or shown on the drawings, j-ij
C-lb, Wood, - Each wood part shall be freec of charactcristics -4

which would rcnder the assembled boat unsuitsble for the use intended, Decay,

-2-
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steep cross grain, split, warp, and moisture content less than 10 or more than
16 percent are not pemmitted, Burlc, medium surface check, pin holes, slight
sheke, medium stain, barkless medium wane, and knots not exceeding one-fourth
the width of the piece in which they appear, are permitted, The specics of
wood shall be as shown on the drawings.

C-lc., Steel Pipe, = Shall conform to Federal Specificaticn
WW-P-403, type I, class A, except that no hydrostatic te..s will bc required.
Wrought iron pipe shall conform to Federal Specification WW-P=44l, class /.

C-1d, Bar 3teel. = Shall conform to Federal Specificaticn
QQ-5-671, as-rolled (h-te-rolled or forged) condition and with chcmic:zl Y
compnsition conforming to FS No, 1015 to 1035, unless otherwise specified ° o *‘
herein or on the drawings, <l T

f C-le. Manganese Bronze Castings. = Shall conform to Federal
b Specification QQ-B-726, class ..

F C-1f. Sheet Steel. = Shall conform to Faderal Specificetinn .
Q-S-636, hot-rolled and in the annealcd condition, unless otherwise
specified or shown on the drawings.

C-1g. R.pe., - Shell be manila, conforming to Federal Specification = A
T-R-601, or sisal, conformming to Federal Specificetion T-R-631, - ;

C-lh, Steecl Plates and Shapcs. = Shail confrrm to Federal B -
Specification QQ-S-741, type II, grade A, s

=11, +tluminum Cestings. - Shall c¢:nform to Federal Specification
Q-~=-601, class 5, or cluss 4 if mechanic2l properties of this alloy are
required,
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C-1j. Malleavle Iron Castings. = Shall ccnform to Federal Speci-
fication QQ-I~666, type B.
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C-lk, Galvanized Iron Sheet. - Shall conf~m to Federal Spccifi-
cation QR-I-716, flat sheet, closs C,

C-11, Copper Tubing., = Shall conform to Federal Specificution
WW-T=799, type N.
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C~-lm. Stainless Stecel, = Shall confocm to Federal Specification
0Q-5-763, class 9, tyre C,
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C-1n, Chain, = Shall conform to Federal Specificrtion RR=-C-271,
type B, class 6,

C-lo, Steel Tubing, = Shall conform t» U, S, Amy Specification
N>y 57-180, typc I, as-hot=-rolled, class 4, "D, 1020 and type IV, nsewelded, ®
class 4, ",D, 1020 as shewn on the drawings,

C-2, Workmanship. = Shall be -f the highest grade throughout,
D. GENCR.L RE7QUIRTMENTS,

D=1, Seec Section E,
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E. DET.IL REQUIREMENTS. °

E-1, Construction, -~ The power boat shall be constructed as shown on ST
the drawings and as specified herein. All details of construction, where
they are not specifically mentioned herein or shown on the drawings, shall
be fully carried out in the manner best suited to the purpose in accordance
with good commercial boat building practice.

Il N A 4

E~-la, Hull, - The hull shall be of wood and plywocd construction,
glued and screw fastened during fabrication., Gluing shall conformm tc .my-
Navy iseronauticeal Specification AN=-G=20 and screws shall conform to Federal
Specification FF=8-111, brass, flat head, The sides, bottom, deck, bulk-
heads and framing of the hull shall be of plywood made up of vencerz of wood
of the Group I species as listed in U, S. Amy Specification 82-17, The tunnels
shall be of molded laminations of cotton duck, impregnated with an urea forme- SO
aldehyde or phenolic resin adhesive of the thermo-setting waterproof type, havin |
sufficient water resistance, rigidity and strength to withstand rough military
usage, .
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E~1b, Steering Gear, - The power boat shall be equipped with a twin
rudder steering gear., Rudder bearings shall be cast manganese bronze and have
bronze washers and packing nuts, A worm gear steerer shall be used. The wheel
shall be a 22 inch diamcter plain wheel as shown on the drawing, Steefing am N
and bell crank lever shall be of cast aluminum, Sk

N T

T
o

E-lc., Lifting Attachments, = The power boat shall be equipped
with lifting devices consisting of a 1lifting cleat and 1ifting shackle, The
cleat shall be of mangenese bronze ~nd shall be mounted with an under deck
cleat reinforcing plate, The 1ift. . shackle shall be fabricated of steel
shapes and mounted firmly to the lifting shackle blocks, keel and keelson, e
The anch>r shackle shall be of drop forged steel, K s
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E-1d. Roller Bow Chock, - The moller bow chock shall be of manganese o,
bronze with cold rolled steel spindle and bronze or bronze lined rollers. RRaA

E-le, Struts, Cleats, Skeg Shoes and Chocks. - Lifting struts
shall be of stecel bars with steel fittings and shackle bolts. Strut deck K
fittings, cleats and skeg shoes and chocks shall be of manganese bronze, e

I-1f, Bitts, = The bitts shall be of wrought ircn pipe with o
steel deck plates, washers and collars,

M AR AR . LR

E~2, Driving Unit. - The driving unit of the power boat shall consist o
of two engines, propeller shafts and propellers with all necessary acccssories = e
and fittings, all of which shall be mounted in the boat in a manner to insure o
optimun performance, SISC

E-2a, Engine. - Each engine shall be of the 4 strcke cycle type,
having 6 cylinders and weighing not more than 725 pounds. Each engine shall o
develop not less than 8C horsepower at 3000 rpm using gasoline conforming to
U, S, irmy Specification 2-103, type A. '"ater jackets shsll allow full length~
wise and circumferential contact of cooling water with cylinders, The engines
shall be capable of continuous operation at speeds of from 2200 to 2600 rpm
anc o maximum speed of 3200 rpm, The cylinder blocks shall be made of nickel

4 . = L] .‘ ..l." ."'.. ‘ahm .}. {_ "A‘ '. ‘.L—. ‘i‘ P -_'A":‘_’—'L. ‘:;"L"-iA
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iron, The engines shall be cspable of operating et an angle of 20° from the SO
horizontal, The cngines shall Le equipped with 5 replaceable main bearings, :;4—~=

Crankshafts shall be staticzlly and dynamically balenced (dynamic balance
being construed as requiring a fully counterbalanced crankshaft) to prevent :
objectirnable torsional vibration within the entire range of operating specds. g LA
Pistons shall havs not less then 4 rings. Forced feed lubricaticn shall be DR
provided for 21l erankshaft and conngcting rod bearings (and to reverse gear),
The cngine sholl be provided with an external oil filter of the rapleccable
element or cartridge type. An oil cooler shall be provided to meint2in erank-
crse 71l at tzmperaturss not to exceed 210 degrees F. in ambient tomperatures
up t- 120 degrees F. The carburctor shell be provided with an approv:d marine

[~ tyne flame arrest r. The exhaust mrnifold shall be water jacketed, o raw

; vzter cocling system shzll be provided and shall be capable of maintaining
witer 3-cket temperature at not more then 200 degrees F., with enpgine ¢pura-
ting continucusly at meximum throttle opening in an ambient tempermture f

120 degrees F, with witer supply t@mperature at 80 degrees Fo The water pump
sh211 be »f the gear ty-e hcving pu " ing gears of neoprene indepenticnt of
driving rears. The cngine shall be cquipped with a 6-wolt battery ignition
system complete with gencrator and distributor, The generztor shall be of the
non-ventilated, shunt-wound, constant volt:sge type rated at 6 volts and 20
anperes at 1650 rpm. « 6-v-olt electric motor shall be provided for starting
the cngine and actuated by a switch or button on the contrsl ponel, Each
engine shell hove a separate control panel containing the folloving engine

instruncnts:

01l Temperature Gage 5
Oil Precsure Grge *
Vinter Temperzture Gore PO
Tach.meter

amcter

The contr-1l panel shall hsve shielded 1lights mounted upon it, o
Distance between foundntion holt centers shall be 20 inches, o 3:1
reducti-n gear and an int:zpral reversing mechonism shall be nrovided. The
reversing mechonism shall be provided with contril levers as shbwn -n the
drevwings. Each bidder will be rzquired t- suabmit with his bid a corpleted
copy of the Cuestionnzire attoched heret:., The information supplied in the
Guesti-nnaire shall be descriptive »f the power rlant the bidder proposz
t, furnish,

.
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E-2b, Pr-opeller Shefts, = The rropeller shaftseshzll bo 1-3/8 e
inch dizmeter steinleoss steel, AL

E-2¢. Propellers, = The nropellers shzll be three blede of cast °
bronze ond shall be n.t more than 26 inches in dismeter. Fitch shall be 17 3 !
inches znd bure shall be 1-3/8 inches,

E=3., T®cuirment, - The following equinment shall be provided with each E'Xan
tat. Detziled infirmation ~n cquipment shzll be supplied as indiceten in RS |
the “ucsticnnaire., Eouipment sh21ll be properly mounted, attached or stowed ° ‘
in compartments depending on its use on the boat! TR

LIy

Running: lights, mount=d on cach side of cockpit ccaming, )

Mast hend light,

Towing lights, not less than two,

........




One quart fire extinguishers, 2, conforming to Federal
Specification 0-F-351, mounted on after bulkhead in cockpit,

35 pound Danforth type anchor,

Rope, towing hawser, 1-1/2 inches, 200 feet long.
Rope, 3/L inch, one-100 foot length, for anchor.
Rope, steering lines, 1 inch, 50 feet long.

Rope, mooring lines, 3/4 inch, two 50 foot lengths,

Life preservers, approved vest type, 4.

- Fog horn, 1% inch,

. '
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. ~ Ball point boat hook, conforming to U, S. Amy Specification :-'_Z;
F h?‘lgo i. 1
: Wrench, special, for water pump packing gland. 2

Wrench, special, for clutch adjustment,

Wrench, special, spanner, for propeller shaft stuffing box. .' ' 4
Virecnch, special, spanner, for rudder shaft stuffing box,
E-4, Finish and Painting. = The entire boat shall be finished and

painted in accordance with Corps of Enginecrs Tentztive Specification T-118L,
tyre II. Wood shall not bz given the presorvative treatment,

E-5. Maintemance Manuals znd Spure Parts Catalogs. - The contractor
shall furnish maintenance manuzls and spare parts czt-logs covering the
description, operation, adjustment, maintenance, lubricction end spare 1
parts lists for all equipment furnished. The contents of these manurls shall e ;
be as set forth under "detailed specifications" outlined in parograph 6 of . .
Specificrtion T-1483. The cover of each manual shall state the machinc name .-j:f-"'.—‘_::i

= and mod=l, manufacturer's ram:, datc of approval of the manunl, title of the PSRN
manual =nd machine scrial numbers to which the spare perts catalog apnlies, R Ny
{The machine name shall be as furnished by the Contracting Officer, in accor- e
dance with standard nomenclature). A preliminary dummy manuseriot made up of PO
typewritten sheets, clippings, photogrephs, skatchzs and other suitzble material
will be forwarded to the Contracting Officer for zpproval. After proliminmary
approval, prcof sample copies, in drylicate, of the Maintenance Monuals and
Parts Catolog, will be forworded to the Contracting Officer, for final approwval,
Aftcr final approval, two copies of the Maintenanc: Manuals and Parts Catalogs
vill be furnished with each mechine, and two additional copics per machine plus R
manu2ls to the total required by the contract or invitution to bid, which will ‘®
bc determined by the sparc parts lists for the machine, will be shipped to the
Engincer Supply Officer, Columbus Quartermoster Depot, morked: Mattention:
Sprr> Parts Branch", When spccificzlly celled for in the invitation to bid or BN
the contrzct, thesc manuals shzll conform to Corps of Engincers Tentetive Spec- Ao
ific:tion T-1482, RN
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F, METMODS OF INSPECTION AND TESTS.

F-1, Inspection, = Equipment furnished under this specification shall be
subject to inspection, during and efter the process of manufacture, by author-
ized Government Inspectors, who shall be afforded proper facilities for deter-
mining compliance with the specification,

F-2, Tests, - Equipment furnished under this specification shall be given
such tests as may be necessery to determine compliance with the specification
reguirements, %hen tests azre to be made at the site of manufacture, the contrae-
tor shall provide all necessary facilities and supplies required for the testing
proccdure,

F-2a, Test Run, - Each boat shall be given a test run of at lecast
two hours prior to acceptence. The test shzll be comprised mostly of slow speed
runs, tc check water circulation, proper installation of the motor and motor con- b
] tols, and alignment of propeller shaft with motor. During the test, a full e
i throttle run of five minutes shall be made for rechecking the above items, ERARREL

G, PACKING AND MARKING FOR SHIPMENT, e 31

3 G-1, Facking. - Packing shall be in accordance with the instructions
‘ furnishzd by the Contracting Officer,

G-2, Marking. - Marking for shipment shall be in sccordance with Corps of
Engincers Tentative Specification T-1739, except as may be modified by the

aa s o s '

Contracting Officer, e .
H,  NOTES. R
H-1, Copies of this specification and Corps of Enginsers drawings may be lt{ }j;
obtained from th. Specificati-ns Secticon, The Engineer Board, Fort Belvoir, el
Virginia, except that requests by offices of the Corps of Engincers should be L ,%
addressed to the Procurement Division, Officc, Chief of Engineers, Other spec- G
ific-tions listed herein may be obtained from the following applicable addresses e
Rt
Federal Specifications - Superintendent of Documents, ]
Washington, D, C, cﬁz*fd
3 '".' . l
[ - U. S, Army Specifications - Office, Chicf »f Engincers, ' R
! Washington 25, D, C, \
Army-Navy Acronautical Specificztions - Army Air Forces, b
Materiel Comman<i, Wright Field, Dayton, Ohin, )
H-2, Definitions ani terms used to spccify the wond are governed by 2 {
Depertment of Commerce Simplified Practice Recommendation R-16-39, re
H=-3, The contract shoul? contain all information supplied by th: bidder
in the attached Questionnaire plus any additicnal infomotion necessory to g g
completely identify and describe the equipment contracted for, ° ;

H-4, Engincer Boarcd Tentrtive Specifications are ad interim specifications
which may be converted to Corps of Engineers Tentstive Specificaticns, They are
used for the procurement of enginecr equipment during development, and for the
purpose of making recommendations t the Office, Chief of Enginecrs. They
should not be accepted as indorsed by the Corps of Enginecrs or thc Engineer
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Board for quantity procurement, unless accompanied by specific instructions
as to their use.

NOTICE. When Government drawings, specifications, or other dita

are used for any purpose other than in connection with a definitely

related Government procurement operation, the United States Govern-

ment thereby incurs no responsibility nor any cbligation whatsocver;

and the fact that the Government may have formulated, furnished, or

in any way supplied the said drawings, specifications, or other dnta

is not to be regarded by implication or otherwise as in any menncr

licensing the holder or any other person or corporeation, cr conveying .
any rights or permission to manufacture, use, or sell any patcnted

invention that may in any way be related thereto,
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INFORMATION REQUIRED FOR 15
STANDARDIZATION OF EQUIPMENT el
S

Item Pago

Infermation Required for Standardization of 71 AR
Equipment e

Twin-Sorew Utility Power Boat, Fige 356

73 -5 AR
Twin=Sorew Utility Power Boat, deck view, 7%
Figs 36

TwineSorew Utility Power Boat on trailer, 7

Fige 37
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INFORMATION REQUIRED FOR STANDARDIZATION OF
EQUIPMENT

1, Approved military characteristics of the Twin Screw
Utility Pewer Boate
as The boat shall be capable of maneuvering four-bcat
rafts of 26-ten ponton equipage, ponton girder equipage, or floating
Bailey equipage at a speed of 6 to 8 miles an hour in zero currents

be The power plant shall be one or more gasoline ene
gines of a present Army standard <ypee

¢ce The combination of the boat on its highway transe
pertation shell approximate 26 feet in length or 8 feet in widthe

de The boat shall have a minimum draft consistent with
the size of the propellers

e, The boat shall have sufficient strength to withe
stand beaching under its own power and to back off the beach wnder
its own power.

fo The boat shall be provided with necessary lifting
rings so that it may be handled by a ship's crane,

2o Dimensions and Weight of Modified T3 Boate
ae length Overall 25'63"
Beam Overall gra"
Height Overall 5'6"
be Weight 5500 pounds (without aceessories)
3. Photographse
ae Side View in water, Fige 35
be Deck View in water, Fige 36
6, Side View on Trailer, Fige 37
. éo Drawings, Applicable drawings of the TwineSorew Utility
() Pewer Boat are listed in specification EBP Noe 441C, a copy of

whieh is contained in Appendix B of this reporte Only general
assenbly drawings are shown in Append.x Be

-7 1-
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4 6¢ Estimated unit cost - $7,6800,00,

6 [Estimated cost in quantity production = same.

’ Te Approximate date production ocan begin and estimated rate c‘__,_.j
q of productions e
a¢ Co Ve Hill and Company, Trentsn, New Jerseye “

(1) Start delivery approximately 60 days after receipt . :E:Z:_;i::::

of order, AERSAD

o 1

(2) Rate of Produstions Approximately ten per monthe e

8¢ The item is satisfactory from a development point of view ‘ ";

for use overseas, o

- s el

9« Classification of Type of Equipment as recommended in o |

this report: o

ae Required Type.

) (1) Development Typee
: (a) Limited Proocurement Type.

10¢ This is a new item of equipmente The power plant is pare
tially interchangeable with that in the utility power boat whioh
utilizses a Gray model 4-52 gasoline motore The main interchangeable
parts are the reverse and reduction gears

1l¢ The tests conducted to date have shown the equipment to
operate satisfactorily under all conditions for which it was tested,
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FIG., 36. TWIN-SCRE¥ UTILITY POTER BOAT. Deck view,
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On two-wheel, utility, pole-type trailer,

FIG, 37. TWIN-SCREW UTILITY FOWER BOAT.




